Polychlorinated biphenyls (PCBs) and 1,1-bis(4-chlorophenyl) -2,2-dichloroethene (p,p'-DDE), a metabolite of the pesticide DDT, are well-known pollutants that have been found in many environmental matrices and in humans (1) . The industrial use of PCBs has ceased in most countries, but objects containing these compounds are still employed and pollution may continue for a long time, e.g., from electronic equipment and building materials. DDT was a commonly used insecticide in the 1940s-1960s. In Sweden and many other industrialized countries, the usage of DDT was banned in the early 1970s and, consequently, the levels have decreased in these areas. However, DDT is still used in large quantities in countries where malaria is a serious problem (2, 3) . Due to the persistency of DDT compounds and the long-distance atmospheric transportation, the residue levels of the pesticide in the Western countries will probably be long-lasting.
In the metabolism of chlorinated biphenyls (CBs) and p,p'-DDE, corresponding methylsulfonyl (MeSO2) metabolites can be formed via the mercapturic acid pathway (MAP) (4, 5) . The CBs with nonchlorinated, adjacent 3 and 4 positions and chlorine atoms in the 2, 5 or 2, 3, 6 positions of the same ring have been shown to form metabolites with the MeSO2-group in position 3 or 4 (6). The MeSO2-group location in MeSO2-DDEs is limited to either the 2 or the 3 position. The formation of methylsulfonyl metabolites of, e.g., CBs with vicinal hydrogen atoms, is initiated by cytochrome P450-mediated oxidation to arene oxide intermediates. Arene oxides with chlorine atoms on both sides of the 3,4-positions readily react with glutathione in position 3 or 4. The glutathione conjugates are transformed via MAP to cystein conjugates, which are cleaved by C-S lyase to thiol-substituted CBs (4, 5) . These are methylated by adenosyl-methionine to methyl sulfides, which then are oxidized to methyl sulfones via an intermediate formation of methylsulfinylCBs (4, 5) . Methylsulfonyl metabolites of CBs and p,p'-DDE are persistent and, due to their lipophilic character, they accumulate in adipose tissue (6) (7) (8) . They may also have specific protein-binding properties that cause them to be retained in the body, e.g., 3-MeSO2-DDE in adrenal tissue (9, 10) and certain MeSO2-CBs in lung, kidney, and uterine fluid (11) (12) (13) , as demonstrated in experimental animals.
In environmental samples, MeSO2-CBs and MeSO2-DDEs were first identified in seal blubber from the Baltic (14) ; since then, such metabolites have been found in several species of animals (6) and in humans (7, 8, 15) . Recently, MeSO2-CBs and MeSO2-DDEs were determined in Swedish mother's milk (16) and MeSO2-CBs were determined in human blood plasma (17) .
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Articles * Weistrand and Nor6n or 6 g Lipidex 5000 and with different mixtures of hexane, 2-propanol, and formic acid. The gel with sorbed lipophilic compounds was eluted with acetonitrile as described above. The volumes of the fractions from the Lipidex column were measured and 0.5 ml aliquots were taken for determination of radioactivity (24) .
Results
In the preliminary study of transfer of lipophilic compounds into Lipidex, the recoveries of 14C-cholesterol and 14C-phosphatidylcholine added to samples of adipose tissue and liver from human subjects prior to homogenization were 92-105% and 97-98%, respectively. The concentration of lipids in adipose tissue and liver from the seven subjects ranged from 52 to 99% and from 3 to 23%, respectively. The recoveries of the internal standard, MeSO2-IS, added to all samples prior to homogenization ranged from 67 to 103% (mean 83%; n = 14). (Figs. 1, 2, and 3) were similar in all seven subjects.
In adipose tissue and liver, most of the penta-and hexachloro-substituted congeners were found at higher concentrations than the other MeSO2-CBs (Table 1, Fig.  1 ). In adipose tissue, the pentaCB methyl sulfone 4-87 and the hexachloro compound 4-149 were found at highest concentrations (Fig. 2) . In the liver, compound 3-132 was found at a higher concentration than any of the other aryl methyl sulfones; the contribution of this compound to the sum of MeSO2-CBs ranged from 61% to 82% in the individual samples. In adipose tissue, the concentration of 3-132 was low, only 0-4% of the sum of MeSO2-CBs. In the liver, the sum of 3-MeSO2-CBs was higher than the sum of 4-MeSO2-CBs. The ratios of the sums of 3-MeSO2-CBs to 4-MeSO2-CBs ranged from 4 to 21 in the liver samples. Only compounds 4-49, 4-87, 4-101, and 4-141 were found at higher concentrations than the corresponding 3-MeSO2-substituted congeners. In adipose tissue, the ratios of the sums of 3-MeSO2-CB to 4-MeSO2-CBs were below 1 (0.2-0.5) in all subjects, and only compounds 3-64, 3- (Figs. 1, 3 , Table 1 ). We lacked authentic 2-MeSO2-DDE, but comparison with studies where this compound has been identified (6) suggests that the peak appearing ahead of 3-MeSO2-DDE in the selected ion current chromatogram represents 2-MeSO2-DDE (Fig. 3) . Assuming that 2-MeSO2-DDE has the same response as 3-MeSO2-DDE, the concentrations of 2-MeSO2-DDE were lower than those of 3-MeSO2-DDE in all samples, except in the liver sample from one of the female subjects (47 years old). The ratios of 2-MeSO2-DDE to 3-MeSO2-DDEs were about 10 times higher in liver than in adipose tissue ( Table 1) .
The concentrations of p,p'-DDE were similar in liver and adipose tissue in the individual subjects. The concentrations of the methyl sulfone metabolites ofp,p'-DDE were higher in liver than in adipose tissue in all individuals. The ratios of the sum of MeSO2-DDEs to p,p'-DDE were 2-28 times higher in the liver than in adipose tissue as calculated from individual values.
In addition, a sample of lung tissue (2 g) was collected from one of the male subjects (68 years old) and was treated and analyzed using the same procedure as described for the liver samples. The ratios of the sum of MeSO2-CBs and MeSO2-DDEs to the sum of CBs and p,p'-DDE, respectively, were very similar in lung and adipose tissue from this individual. Also, the profile of MeSO2-CBs and MeSO2-DDEs in lung resembled the profile of these compounds in adipose tissue. However, 2-MeSO2-DDE was not detected in the lung.
Discussion
In a previous study using Lipidex for extraction of PCBs and lipids in fish oil (25) , the lipids mainly consisted of triacylglycerols. To validate the method for cholesterol and more polar phospholipids occurring in the liver, recovery studies were performed with 14C-cholesterol and '4C-phosphatidylcholine added to liver and adipose tissue from human subjects. Slight modifications of the previous method were made to achieve satisfactory recoveries. The ratio of hexane to 2-propanol was changed, formic acid added, and the amount of Lipidex increased.
In the present study, most of the investigated MeSO2-CBs (Table 1) were found in human adipose tissue and liver. However, most of the parent compounds to these MeSO2-CBs were below the detection limits in the tissues. Only low levels were found of 2,2',5,5'-tetraCB (CB-52), 2,2',4,5,5'-pentaCB (CB-101), and 2,2',3,3',4,5,6'-heptaCB (CB-174).
In adipose tissue, most of the 4-MeSO2-CBs were present at higher concentrations than the corresponding 3-MeSO2-CBs; congeners 4-87 and 4-149 were found at the highest concentrations. These were also the major congeners in Swedish human milk (16) and blood plasma (17) . In addition, the concentration ratios of MeSO2-CBs to CB-153, which is a stable and predominant CB in mammals, were similar in Articles * PCB/DDE metabolites in human tissues (16) , and from the Swedish subjects. Compound 3-methyl sulfone and was found at about one-)02-0.03) (17) .
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